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[0009] 

[Means for Solving the Problem] 

For the first inspection method according to the present invention, in a method 
which loads a photosensitive substrate W, which has a photosensitive layer formed on a 
surface thereof, onto a fixed exposure reference surface as shown in Fig. 2 for example, 
and which inspects the imaging characteristics of a projection optical system PL of an 
exposure apparatus that exposes a pattern of a mask R onto the photosensitive substrate, 
as shown in Fig. 1 for example, after using a mask, which has patterns for periodic 
measurement (14, 15) formed in the measuring direction, and a masking means (a mask 
which has patterns 18, 19 formed thereon or a field stop and the like for handling only 
the patterns 18, 19), which handles only the patterns (18, 19) of two fixed locations 
within the patterns for the measurement, to expose images of the patterns for 
measurement onto the photosensitive substrate via the projection optical system, an 
exposure is conducted (using the masking means) in order to extract the exposed images 
corresponding to the patterns (18, 19) of the two fixed locations within the images of 
the patterns for the measurement, and from the dimensions of the extracted images of 
the patterns of the two locations, the direction of aberration and aberration amount of 
the projection optical system are determined. 
[0010] 

Furthermore, in a method which loads a photosensitive substrate W, which has a 
photosensitive layer formed on a surface thereof, onto a fixed exposure reference 
surface as shown in Fig. 2 for example, and which inspects the imaging characteristics 
of a projection optical system PL of an exposure apparatus that exposes a pattern of a 
mask R onto the photosensitive substrate, as shown in Fig. 3 for example, the second 
inspection method of the present invention uses a mask, on which is formed a first 
lattice-like pattern group with arranged lattice-like patterns (22-1 to 22-n) each 
comprising a pattern of a plurality of neighboring straight lines, and a second lattice-like 
pattern group with arranged lattice-like patterns (23-1 to 23-n) each comprising a 
straight line pattern which intersects the plurality of neighboring straight line patterns in 
a fixed direction, and a masking means (patterns (24-1 to 24-n) or a field stop), which 
handles only prescribed extraction object patterns within each lattice-like pattern of the 
first lattice-like pattern group and the second lattice-like pattern group. 
[0011] 

The method comprises a first exposure step for exposing an image of the first 



lattice-like pattern group onto the photosensitive substrate via the projection optical 
system, a second exposure step for overlapping and exposing the image of the second 
lattice-like pattern group on top of the exposed latent image of the first lattice-like 
pattern group, a third exposure step for extracting the latent image (patterns 27-1 to 27-n 
of Fig. 4(B)) corresponding to the prescribed extraction object pattern among the latent 
images of the first lattice-like pattern group and the second lattice-like pattern group, 
and a measurement step for measuring a dimension LI of the latent image 
corresponding to the extraction object pattern which was extracted. In this case, it is 
preferable to uniformly set intervals PI of the lattice-like pattern that constitutes the first 
lattice-like pattern group and the second lattice-like pattern group. 
[0012] 

[Operation of the Invention] 

According to such a first inspection method of the present invention, images 
corresponding only to the patterns (18, 19) of the two locations within the images of the 
patterns for measurement (14, 15) are extracted. In this case, if an asymmetrical 
aberration exists in the projection optical system, the occurrence of a difference in the 
width of the umbra at the edges of the images of the patterns for the periodic 
measurement is recognized. Accordingly, by setting the patterns (18, 19) of the two 
locations to the positions corresponding to the umbra at the edges of the images of the 
patterns for the measurement (14, 15), only the images corresponding to the umbra at 
the edges are extracted. By comparing the widths of these images, the amount of 
asymmetric aberration of the projection optical system can be measured. 
[0013] 

In this case, since images other than the images corresponding to the umbra at the 
edges will be eliminated, the widths of the images corresponding to the umbra at the 
edges can be accurately measured, for example, using an optical technique such as 
scanning with a light beam of a fixed shape. Accordingly, the asymmetric aberration 
of a projection optical system can be measured with high precision and high speed 
without the use of a scanning electron microscope. Furthermore, the measurement of 
the patterns obtained from the development of these exposed images may also be 
conducted in order to measure the dimensions, such as the width, of these images. In 
addition, if a photochromic material is used as the photosensitive substrate, for example, 
it is possible to easily measure the dimensions, such as the width, of the images using 
the gradation of the latent image obtained by the exposure. 
[0014] 

Furthermore, according to the second inspection method of the present invention, 



as shown in Figs. 3(A) and (B) for example, the mutually oblique first lattice-like 
pattern group and second lattice-like pattern group are used as the exposure pattern. If 
a positive resist, for example, is used as the photosensitive material of the 
photosensitive substrate, and the image of the first lattice-like pattern group and the 
image of the second lattice-like pattern group are exposed in sequence so as to overlap 
each other, then, as shown in Fig. 3(D), an overlapped exposure pattern of the two 
lattice-like pattern group images can be obtained. Next, the third exposure step 
extracts rhombic patterns (27-1 to 27-n of Fig. 4(B)) from an end within the overlapped 
portion of the images of the two lattice-like pattern groups. In the measuring step, if a 
light spot, for example, is radiated on top of the extracted rhombic pattern, and the 
intensity of diffracted light from the pattern is monitored while the light spot and the 
photosensitive substrate are moved relative to each other, then a length LI of the 
rhombic pattern can be measured by a change in the intensity of the reflected light. 
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fB««C*»**fc«C, SllHlBCDS7tC<t ^CDtS 
^tt/^ — > 2 2 - 1-2 2 -n£^^W±GDf| 1 CD 
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£#i&£i*T£^W©igl©S#^*, 03 (B) 
<DU?Z)VR<D&¥#si*->2 3- 1-2 
&fc&HC#t&£-efc&lc. Sg2[e]B<DS#£<fc D**v 
£t&^tt;<*->2 3- 1-2 3-n41totS*t 
So «fi±. af£*¥^P LCDS^fg^* 1 k LTit 
k, ^h?»2lHl©S*l:J:Di3 (D) (C^f J:otc2 
SS<D*S^tt>'^->^aia^^ 1 ?>tLfc>'^->2 5 
-1-25 -n#S#£*vSo 

[0031] ftc, *<Dv*^vt<Dm KD&ytmm*m 

3 (C) (DU^^)VE<om^t^9 — >2 4- 1-2 4- 
nk»S*Si£t&Ifr2^£o 04 (A) iC 

m-r^o^, si©»^tt^*->fcS2<D»^tt^* 

&2 6 - 1-2 6 -n^S-r-2><J:o^eS^^^VNW 
©ffi«ft»*fr$. C©tt^-er^3[l]SCDS^(c^t)0 
3 (C) ©iK#vt* — >2 4 - 1-2 4 -n^IbtS 

[0 0 3 2] ^fli:¥fTUT'>iy\W±6D»2 6DB*« 
ttfc*. £ l^fe^tt^-Vkf^Ote^tt^-V 
l:*Mia^*)-frTB*-rsc:i:iCcfc D03 (D) <d*9 
->25-l-25-n4S*tSc ITx 2 
©««ft?HU 04 (C) fcSVT.fcdfc* IBKDtS^tt^ 
* - > fc m 2 cDt&^tt^* - > fc * 

*;h,*il&*#^*->©*2 8- 1-2 8-n#»» 

Ttg3H]@©S#k:£!)03 (C)©**^->2 4 
-1-2 4-n^IfeTS*tSc 
[0 0 3 3] *i/\W*«AJiBI 2 

?ftm&&©£^^W£0 2©^ j^n;*^ — T±£ 

hfctttfS^T^So tfc^T. 04 (A) <D 
•*'t*->0SMft«cJ:!>B4 (B) fc5*-r-«©t>b 
JBCDl/^X W^ — >2 7- 1 — 2 7-n/«S!K 04 

(C) ©B*/^->a)a«fcJ:!jia4 (D) £^"f- 
ilOUUffJCDU^^ h/^->29-l-29 -n#S 
So #0JT-tt* 02©^;\T7>r;*>b^l 1 
RVM^mmZkl 24ffl^T^xyUf-^ST4$S 
3"S£i:(C«fc!K 04 (B) (DUi?X — >2 7 - 
1~2 7-n©x^CDg;*L 1&»«IU ^©g£04 

(D) ©US/* h/^ — >2 9 - 1 — 2 9 - nCOx^fp] 
©H£L2£ff-8?]?-So 

[0 0 3 4] 0»Jx«0 4 (B) 01/^h;^->2 7 
- 1-2 7 -n&yl5ft\cm%.<D?3ffi (03 (A) ©y 
*lRl©iry^P lfca»<S#*j|DT»&nfcBIIH) T* 
**&»t. 04 (B) ©y#|£gfc«*^#J*#v.h* 
fBJt-TSCktc^D, Hr3£©EI#fft©*lRHc|§|*f*#« 
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4«o fitoT. H2©«>iy\7^-f *>hssi lilt 

Jilc04 (D) Ov^->gL2*ltfflt5Ci:^l 

So 

[0 0 3 5] CtltCgiLT, »K**»PLtH4®y 

*fii©*»»jRii##ft'r«i:, «*«B3 (d) cos 

2 5-1-2 5 -n©BS*©j£#ffl£tt*fc"r 
S;<^ — >©y;&l3©4I#ll&ScfcdiC&So ^LTs 
Hl*#IUTKWUfe<t5lc, y#Gl©P«iB©y#lRl 
©*l#M&Si:, 04 (B) cDx^IrJCDS^ L 1 h04 
(D) ©x^ft©g£ L 2 k©ll#ffi:*;*ns 0 S£o 

&So 04 (B) ©yt* — >©K£L 1 k04 

(D) L 2 k©H£0 5©MlCi:5 

3r«©ttJBt»«-r*k^ nviR^M(i0 5cD«fS(D<t 
5&5S^lCfeSCk#3<tf>£>tlfco £©H«*fllV>T. 

P 2©7-f >/*^— *^*->©&^©;£;&©Sg41 

[0 0 3 6] C<D,fc-3lc*«tc«fcti«. 2[e]©§#;£fi : 
i^kfcckt). »IB**»PL<Z)#»WJRaicjBH-rs 
y * IrJ © fl ©M * x 15 fR] ©H * <om \z fit ^"T £ k » £ . 
3®B©B#ic«fc !)^B&U$;;* h^* S 

Hfc> *#JT-l±03 (A) ©fgl©*&^ 
/^->ffi22-l-22-nM03 (B)©g52© 
ISf** — >W2 3 - 1-2 3 -n*^ti^H*tr^^ 
P lT*ff2JE£bT^S©T% WAKE 4 (B) 

— >2 7 - 1-2 7-ntty#ftfc«b:y7-TJBJ5£ 

tt£i3c*tvS©TN h^*->©^£ L l©fh 

S3 tfi £ !) iS ^ S N it T- IE m fc fx A S * J # S 0 
[0 0 3 7] ±M*iS«?»J-?r(ix 03 (A) J&U (B) fc 

t^*TJ:3fc:> thS0*fR]{c^bT^^^fR]©^l©1S^ 
«yt^->3 0 tm 2©fS^^^->3 1 kSrS^ 
MtS)tLTS^^->3 2$}#5o «^T, ^© 

^->3 3M3 4*fiiaTS*UT*€»3iife-rs^4: 
tc<fc?). l^LJB©^^^ b/^ — >3 5 *^So Ui^^ 
h/^ — >3 5©^tC*^-*o©t>um©^^^ 
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->#f#t>ft£o m-i8,zntz\sVZ m* — >3 5^F© 

ra©#*HfciKita*ftsi-fa c i;#T-# s, 

[0 0 3 8] g=fc. -»**->©ff-$l;5[fi]©g;*©§f8l^ 
8;te0 2©09lc{Ejg£ftS$©-eti:fc<> «*Kl/y^ 

ci:tc«tt), ?§&©&raT* 3is]©g#TSfcofc^* 
- v©m^©n-sii?5iRi©s^ *«»fc:w-a-r S C £ #T- 

$8SB©gg£j&fl« L&0«5BT-ffl*©#Sj££]R t> 
[0039] 

[^W©^] *$8SI3©ifi 1 ©&££*££ .fcfttf. 2® 
ffiO^-yfc^^gfc^-^tfiB^tvrv^© 

•c-, sst^M^f ffl-r 5 c t * < *?«¥ffit-is 

ita.-oiEfii(c ^ft £ 2 ffidf ©;<* - >©&©7f i£4 tfSJ 
tSCfctfT-^ tn*Ttt»»#^*©JR*tttt**aE 

[0 0 4 0] ?B2©tfcg;£i£fc:«fc*U;f, £ 
1 ©t&^tt^* - >i¥ m 2 ©f&Ttt^* - >P £ £ S 

ifi^^ — >©^[SjC(i{SSil5B:*[S]©S^>'t^ — >© 
^B;m(£*©ifi^*-:y©;£ft©g££i6*;*ix 

8§fiKLfei§£-fc:fci, SI*f»jRfcJ:»»J:5iS^SNifeRS 

ttftfc«#^*—>©TfiS©**»»T 

So 

[0®©1ffi*«:iKW] 

[01] *ftlIBC££&£&*$®tt£#&®£9KIB 

(A) tt*lO«?tt^^->»<DJFiBHx 
(B) tt» 2 ©»?«<*» ->#©JpiBBU (C) ttfg 
l©»*4t**->#fcSB 2 ©»?«><* 



tax Sit UT^ £ *t&Sft'<* - > * q%r¥9BU 
(D) te01 (C) ©/^->*>?>Jaai$*tfc2<@©0' 

wg©;<*->£^-f¥ffi0-t-fe5. 

[0 2 ] #S§IB©-*;ffi0g©8!&gttga©:£#©8lJiK 

[03] (A) <if&6E05©81©te^tt>'^->P©¥ 
SB. (B) tt%ffiffl©£2©}g?tt/<*->l¥©¥ffi 
0, (C) lilMB«©jtofc/t*->©JpfflBU (D) It 

SiaT Sit UT f# ?> tit - > ©¥® 5 „ 

[0 4] (a) &mmma>3®m(DUft<Dmmm. 

(B) l±IM©i^^^l>^->©fII« (C) fct 
3 ®§©«#©KIJ§Bk (D) 
{±*©«*«>fit*tfffl^ffegJ©U^^ h;t*->©¥® 

[05] sjte^tvfe^^— >©p5Jg©/^— >©s£© 
*fca«**jR©3VJR2gafc©M«*^rwttHT?* 

•So 

[0 6] **W©fl6©SIIB«ffl» : Ptt-'^->»V«* 

[0 7] ^*©a^>t^©JK^a©tfS9^?fe©BftW{c 
[»*©««!] 

R 

P L £KKft¥ft 

W ^i^N 

1 1 j< > 
14,15 fe^tjft*-> 
16,17 

18, 19 jK^fcy^ — >©ffe 

2 0, 2 1 fflm^ftfell-UB©^*— > 

22- l~22-n *&^tt>-i* — > 

23- 1-23 -n t&^tt^-V 

24- 1-2 4 - n 3Syfe,n* — > 

2 7-l~2-7-n VV7.Yn$ — > 
29-l~29-n U^* — > 



[06] 
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[03] 




(A) (B) <C) (O) 
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[05] 



o 
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